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Abstract 



PURPOSE:To improve the breakdown withstanding voltage of a semiconductor integrated circuit having a 
static protection circuit by a method wherein a MOS transistor having a threshold voltage whose absolute 
value is larger than the power supply voltage of an internal circuit and which is smaller than the breakdown 
voltage of the diode of the internal circuit is included. 

CONSTITUTIONS source terminal 4 is connected to a power supply potential point, a drain terminal is 
connected to an outer terminal 1 , a gate terminal is connected to an input terminal and, further/a MOS 
transistor having a threshold voltage whose absolute vailue is larger than the power supply voltage of an 
internal circuit 9 and which is smaller than the breakdown voltage of the diode 6 of the internal circuit 9 is 
included. Therefore, when an excessive surge voltage exceeding the power supply voltage is applied by the 
outer terminal 1 which can be inserted arid extracted in a live state, a voltage equal to the threshold voltage of 
the MOS transistor 2 is applied to the gate terminal of the MOS transistor 2 having the threshold voltage 
whose absolute value is larger than the power supply voltage of the source terminal 4 and, at the same time, 
the MOS transistor 2 is turned on and an electric energy is discharged from the drain terminal to the power 
supply terminal 4. With this constitution, an electronic energy applied to the input buffer element 6 is 
suppressed and the breakdown voltage can be improved. 



Data supplied from the esp@cenet database - 12 



1 of 1 



12/16/02 4:' 



©tem&Wftem (a) ^F4-1Z0063 

H 01 L 27/04 H 7514-4M 

61 ^2-297460 
@£ SI ^2(1990)11^ 2 B 

®££ 99 f A BB Sfe ife ^/limJfWflT4 3 ISlE^fflJlTS403#53 B^^fiT 

@fcb 61 A B«ftT-f*> — ^-f ^iH»ill^il54 3 lSt2:/J^BllTS403#53 
©ft §L A #Sdt S S 



.9! ffl * 

% W O ^ j& 

friges**.. ie j*j © & <o « « jee «t o 



V^/P-. & « St * " L " U-^^cofg-^CZ^LIZ 

4 m iz *k -r j: ? iz m n a m <?> as 

C 35 efl *fc L «i 5 tti^lH) 

«»@K$r^r^^««cm«@»Ji. 51 O Iff « 



offiief*f3f®H^«&*jEJ: 0 *& *t # £ < 



»IBT 4-170063 (2} 

c n ts«« ) 

35 1 But * ft H <0 *t 1 O^JiMwEffiitl) 

8P£Jt-?Xl£i8tSflE5VJ: ¥ Is A > k. & 

IxTtilftLZ ix h y <1 * — KO/U-^/^^BS 
1 5 Vi i)/h$VALM^IHEEVT 1 0 v K IS & 

X V* & , * % 3 it N+^^frh^y is A? 2<0 



1 5V(O^U-Fti>i. 



m m X* $> 


* tfi . ;:tlio. l 


7 


m tC $ 


t ft 


1 0 V CO 






















<fc tr ® 




« ® « f 4 




5 V 


$ 






■7- ^ tfrSIS^ 


0 V h 


5 V^^^^A^J^ 


r ^ 


N -r 




}\s h 


^ ^ V x 




u i 


0 V £ 


8 


£ h 






. « 


« *g f 


4 


#m 


tfe a & o 




CO ;* 




T 


t> n 






li * 




i — 




< . 


Jlf 1 li?S«f*i*^n£ 


X* & 










• i ^nmm 


K 5 


v * m 




z> as 








V- is 


VL 




1 0 v £ 






is s\ 9 


2 


ii # 


> L . « ^ j: * /l' - & fig 








ix & 




















r > 










o ^ < 


A 





7 r e^STtcJni?^^^^ 




^ df - £ « 
















-9- - ^ « ff V 




Ja £ ix *: *S li . * i: ts] tM;: 




4 * — K 3 


m 






/u ^ - £ Jfc ffi 


L 


X < tl s . 








m2mi*ni&%uz£ * *s t& # 








IZ H if & & % O |£ 2 ^ ^| Jft ffl 




00 l& SI X' £> 5r 




1 1 (i«««£E~ 5 V^ftH& 


$ 


^ « m ss ^ 


x- 




V 


i 0 * » v 


r 




^* 






X * X' *> 0 „ 1 0 (i P t r ^ ^ 


h 


^ > is X 7 9 


CO 




u- 


— ? y *7 










ti 




« 







-316- 



IJfSIT 4-170063 C3) 



£ « JE * ? fln *> & i: UMOS h 7 > ^ X * r * 
•rod h (: J: 0 v yTtnm^^mfrzvi 

0 m TS m Kc 3ft 9!_ 

3S10li*%B3^^1O^ $6.09 tfO B & QD „ m 2 

i ... /t * h « & ^ m m ¥ , 2 , 9 M O S h ? 

> V * 5 (i£V T ) . 3 . 1 O-^-f 
MOSh^V^'X^. 4 . 1 1 - ttJRtt^ . 7. 
s - & a* r A * - H . 9 - ft » 0 K . 




-317- 



